Identification of recombinant DNA constructs becomes problematic when it is not possible to select for clones containing desired inserts using standard methods such as blue/white 5-bromo-4-chloro-3-indolyl-β -D -galactopyranoside (X-gal) colony color or directional cloning using two different restriction enzymes. In the absence of such selection schemes, individual transformants must be screened for the presence of the correct clone, a process that is time-consuming and necessitates the processing of many single colonies. Typically, screening involves restriction enzyme analysis of individual isolates, colony hybridization or both (1, 3) . For restriction enzyme analysis, plasmid DNA is generally prepared from small broth cultures of each transformant, which are usually grown overnight. Colony hybridization requires many more manipulations, is technically more difficult and requires several days to complete. In this report, a method is described for identifying correct transformants that couples DNA isolation from single colonies with restriction enzyme digestion. The protocol is accomplished with a minimum number of steps: (i) individual colonies are picked from transformation plates and resuspended in buffer, (ii) plasmid DNA is released by butanol extraction (2) and concentrated by ethanol precipitation, and (iii) the DNA is then resuspended in a restriction endonuclease digestion mixture. More isolates can be screened in less time using this protocol than is possible with other single-colony methods (1, 3) .
Colonies are picked directly from plates on which a standard Escherichia coli transformation mixture was spread using the flat-bladed end of a sterile toothpick. Most of the colony is picked up on one side of the blade. The back of the blade is touched to the spot on the plate on which the colony resided. This side is used to patch the colony onto a gridded master plate (L plates containing the appropriate antibiotic). The bulk of the colony, on the front side of the toothpick blade, is resuspended in 70 µ L TE buffer (10 mM Tris, 1 mM EDTA, pH 8.0) in a 1.5-mL microcentrifuge tube by swirling the toothpick and scraping it on the sides of the tube. Ninety microliters of 1-butanol are added, and the tube is vigorously vortex-mixed for 10 s. The samples are centrifuged at between 12 500 ×gand 15 000 ×gfor 3 min at room temperature in a microcentrifuge. Fifty microliters of the bottom aqueous phase are removed with a 200-µ L yellow pipet tip and added to a microcentrifuge tube containing 225 µ L ethanol/ammonium acetate premixture (200 µ L ethanol and 25 µ L 7.5 M ammonium acetate per sample). The samples are vortex-mixed for 5 s and incubated at room temperature for 3 min, followed by a 5-min centrifugation as described above. The supernatant is removed by vacuum aspiration, 0.5 mL 70% ethanol is added, and the tubes are inverted several times to mix the contents and centifuged for 3 min. Following vacuum aspiration, the samples are vacuum-dried. Ten microliters of a restriction enzyme premixture containing the appropriate buffer, 1 µ L (usually 10 U) of enzyme per digestion and 0.5 µ L 10 mg/mL RNase A per digestion are used to wash the sides of each tube and resuspend the DNA. After a 5-10-s spin to collect the liquid in the bottom of the tube, the digests are incubated for 1 h at the prescribed temperature and fractionated by agarose gel electrophoresis (usually a minigel poured during the digestion period). Figure 1 shows an example of this technique. Antibodies are extensively used in many biochemical and immunological studies. The recent development of efficient and rapid methods for expression and purification of large quantities of desired proteins provides a convenient source of immunogen for antibody production. One commonly used expression system is the glutathione Stransferase (GST)-fusion bacterial expression system. It produces a large quantity of a desired protein fused to the C terminus of GST and can be easily purified in a single step (6). The GSTfusion polypeptides have been successfully used for antiserum production (2,3,5,7). We have previously shown that affinity-matrix-bound GST fusion protein is a significantly better immunogen than the eluted fusion protein (5). Thus, the affinity matrix can be used not only to minimize the number of protein purification steps but also to enhance the antigenicity of the immunogen.
An alternative to expression and/or purification of proteins as immunogens is the use of synthetic peptides. However, because of their small size, peptides are generally not good immunogens. To enhance immunogenicity, peptides have been chemically cross-linked to larger carriers such as bovine serum albumin, keyhole limpet hemocyanin or agarose (1) . However, the covalent coupling of peptides to carriers can result in undesirable alterations in peptide structure and limited presentation of the antigenic determinants. Here, we describe a simple modification of synthetic peptides that allows for rapid
